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1. Quelity control and Inapection.

It 1 §ifricu1t to uveps 2te quality cortrol, ae
en isolated system, from tue production process of
modern industry. Juality control consigsts of wmeny
sctivities undertaken ei-ulieneouyly with jenexal
outlines eleborstion ol Qew l1sunchuin,s. Jhese:
pctivities ere continued in accordence with the
progress of constructional and technologicel studies,
in accordance with inveotmen® in means of production

sad menpower of the indusiry, beiure production

launching / 8o-called pre-prodiictive spheres, where-

after carried on continously in two spheres, nemelys

- in the uphere of technological proceds

- in the sphere of operetion ,service/ of products

es long as the production is being realized in ac-
ocordance with the fized sp cilication,
Tne sctivities connectei with quality conirol cen be

divided into two categories, nemely?t

- the first cetegory wnich en3ures the quelity of
design, i.e. & proper construciion level, recipe,
production pettern, The level of requirements

results from these fectors,

- $he second cetegory, which cnsures the ~uallty of

conformence, i.e, resractive conformance of oon-
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seoutive batcucyu, lots or 6ingle produots %o
requiremento fixed in the speciiication.
An exemple hea buen mentioned, which illusiratea
the activities, connected w'in guality control in
the spuere ot general outlines of new launchings.
Fig. Lo 1 shows s sericu of sctivities indiavensable
for production lauaching, properlvy chosen in the
respect ol tualiwy desisn.
‘his process i# more¢ Or lesuy complex, sccording to
the importance c¢f the bQina leunched production, 1ts
scele, ithe extent to wuieh it is connected with otuer
ijndustries, ..owever there erc nu indu3atrics nowsdeys,
with which it would not be more or lesy spplied. rig.
w0 2 41lustretes the diepgrem oi ~uality of Jdeeign
control, i.e, a series of ectivitieg, and their
straight end feedback connection# composing the pre-
perstion of new production. “here is nowasdnys the
opinion tuat correctneas of quality control prioess
hes an essentin) infiuence on the economic succsss
of the industry in tbe conditions of stiff competition
on the international merketi.
Lewaching e new production in e seriaslized ucele
requires the underteking of & number of ectivities
composing the auality of coniormance control, snd
giving tue reeson vor tue improveaont of specification
god requiruments of the next improved product / o
~cslled long feedback loop of the quality control
spirsl/, or improvement of the current production
/ short feedback loop of the quality control spirel/.
The diegram of quality of conformence control is

shown in Fig. No 3. Among the activities represented

U R
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by the dalsgrem, ths following cen be distinguiasheds

- oonnected wiih deciuion meking of sccupience
or rejection of @ pruduct or an operation, delined

@8  iality inspeoiivi,

- connectad #ith decision aeking of onenygin, the
speciiication or production rrocess, detfined a®

quali ty pre:veation.

2, Inspection Goods &nd ite Leclstionsnip with

Production

The sctivities connected viilh teking the decision
oono:rnina ecocytance of carricd out operetions, or
their return t¢ correction or iegtruction, teke,
scoording to the uype o4 producda govds, 1lu -3b

of *he tatel labor conuumption of the production.
Theue sctivities aro sarried out by operstors
/operetor controls, oOT by workera of o scparate
quality control servige in the enterprise, In order
%0 e¢stedlish the inspectio . procedure in the teobno-
lo;ical prooecs, it .is nccessary to cleborate @
mprocezs flow chart". It consiats in 8 scuematic
petting of operutions, such a3 production, inspection,
menipuletion, cerried out one ef tor the other, These
operations reuult is procaessing the waterirls, deliver-
ed to the pleat, 1ato rinal products,

In order to seperrte inspection activitiea, toney are
marked 3y.bollicelly by e sguere, “horeas production

operations rre umorked ov a cirele, rig., o 4 1l-

Jusirstes the procesuy [low die. Teu 1or aa electronic
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velve. The project of inapection in @ technologicel

process recolves itaelf intos

- chouice of control gtetionii,

- choice uf contrul a~thods asd toold,

- pasicament ol & purovn ieuponsitle for decision
mekin  conceraing aecceniance 0T rejection of e
product or bateh,

- eotabliabing tne criterin of acceptence OF
'rujection. |

- alsborating the principles of quelity reporting.

The sbove mentioned problens are interconnected,
uIIOW1Ag the incpection oryenizer for @ srest desl
of freedom in tue choige of the most g .table

varient acoording to!

- seriel produciion proceas,

- dcgree of requirementis severity for the produots
, the volue of lossed resulting from non-detection
of e 3ingle defective product in comparison with
the cost of its ietectiuins.

- qualificetions of personnel and the efficliency
of motivation system,

- condition and precision of macaines end sppliances
and stability of the production proocess,

- possibilities of eyuipping tne production procesc

with epparatus and mcasuring inatrumentso.

The particulsr Poctors determining the inspection
orgeniuation are veried, and on sccount of 1ihis
fect, it is difiiocult to eleborate sn uniform

pettern for verious jndustries and enterprises,
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There are nowevel soMme rejuluerities which /11l ve

ghortly digsuvuused belows

3. Cholce of Conirol JStetions in the yroduction
Pro.esas,
In principle, the inspection activitics should bé
connected with each operstiion of the technolugical
process, In @ properly orgonized production process,
tng overwhelming mejority ol theue activitien:
should be cerried out on the principle of operetor
control. ~here &re nowever, some operstions or
groups pf operetions, for which inapection activities
ahould.be carried out by #peciel inspection personnel,
Usuelly specisl control atetions ave elso set up
for:
- incoming inspection,
- finel operations in particuler depertnents of
the enterprise,

- finel operatione of plent production,
end very oiten, edditionellys

- special, iumportant operstiions, even when they

sre in the middle of the production line,

Apart from the control stations, fixed inm the
production process, o system of patrol inaspection
ocen be introduced, The aim of this system 18 not
exactly the uuslity control of preiucts but raother
the supervision of technologicul procass and oper-

ator ocontrol correctness,
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4, Inupection nethods

4.1, ludi-inspection.

Inspection ectivitied, connected with tbe accep-
tence or rujectiun 0i pluw.cta differ in sccordence
with the fect whether the inapection includes
product aquaiity or batch quality. When the purpoue
of the inspection is to determine the conformance
of the product with fixed requireneants, the épplied
method i8 ludé-inspection.

Phis method wes commonly spplied in the industry
beford the 2-nd World Wer. As the cost of this in-
spection metuod i very bigh, it has usuelly been
deformed into tne form of pseudo luJo-inspection,
i,8, into an sccidentel, unplenned, random inspection
of e pert of the current production.
Nowadays, in properly orgenized quality ocontrol
aystens 10(% -1inspection 18 applied: .
- for the control of cri‘ical characteristics of
products /i.e. the cneracteristics, which when
not Tullfilled may result in e dsnger for humen
1ife or mey lead to dumuges cxceeding considerebly
the volue of tne controlled proauct/,
- for serresation of rejected beiches on the basis
of & iixed sempling procedure,
- for soluticns of rctive inspection, i.e., inspection
carried out by sutouwstic measuring inctruments,

generally coupled witb production appliences,

Phe luuv-inspection does not warrant the letection

of every delective product, duriag this ingpection
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method, as alter all, during each other, it 1

nccessary to teke into gecount the pousibility of

committing an errors

- of tne first kind, Woen @ product, whiah meeto
the recquirements, 18 rajacted;

- of the 2-nd kind, when a product, whicnh does mot
meet the requiremcnis 18 acceptel.

Interesting examples of jude-inspection effectivnens

sppraisel erc presented in tbe bivliogrephy.

Here is en example teken from J.obalski’s textbook

"Statiytical quality control during the production

process” /publ, PWT - W#arazawa 1955/

wA big betcu of products, in which exsctly 1luv
defootives were present, was subjected to three
successive inspections cerried out by nighly
quelified inspectors. he following result wes

obtained:
the .-8%t inspection detc :ted 68 defectives

the 2-nd inspection detected 18 deiectives

the 3-rd inspection detacted 8 defectives

After three luUe-inspcctions, 6 more defectives
remeined in the batch, A specielly selected teaa
of inspectors carried out the fourth inspection
and detected 4 more defectives. Two more defective
produots remained in tive betohe"

The ceuses of a low efficienay of 1ude-inspection
are due, firct of all, to the process of tiredness,

accompenying wonotonous Turctions of ludv-inspection,



This momgotony les&ds to deconcentretion of ettention
end to delorustion of ingpaction correctness, errcrs

of 1-8t and 2-nd kind and unralieble informetion,

Lgoent.~1 difficr1 i0a ir he epnliertion of 1ude -

inspectica occur in tue 10llowing cedes:

- lerge batches ol products /precticslly above 500
pieces;,, owing %o 8 high labor consumption end
effacts of tirednmess,

- graauler or continuoys sroducts, owing to the fact,
thet cerryigg out lud-inspection of the whole betoh
is technicelly untessible,

- single products, when the number of perameters
subjected to the inspection is Vvery lesge,

- eny butoh, when destructive testing is applied.

The necessity of finding the adequate inspeciion

methods for these cases resulted in the developnent

of statisticel methods,

Yuen the statvistic.l :ict... of insyection is concerned
the noiion of guelit; does not refer to a single product,
@ batch or lot of products, The guallty of &« batoh is
defined by its defectivness, i.e. by proportionel
participstion of defective products in s betch or by

the number ol d:fectives per luu pieocs of the product,

Statistical metnods hove bLecn directed nowadeys to-
wards a few rroups of problems, ucuely:

- @accepionce wmethoda,
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- nethods of current inspoectlon during tbe production

process stesiing of procead ceptuilit, end stebilitys,

- relisbility testing,

- experimenting wctliiodd.

fhe moat importent ol them will be digcussed helow,

4,2, Acceptance methods. |

ihen the risk of couwmitting an crror sespecially
the error of 2-nd kind, 18 not attended by hea\:ry
losSes, We ere esllowed:r to tulersse an accepted quality
level /AQL/ in tue beteu, on condition, thet en

scoeptarce plen exists, which will ensure:

- low probability of eccepting 8 batch, which bes the
defectivness highesr thean tie gcreed AQL,

- higb prolebility of accepting & batch, whicu has
the iefectivneas lower or ejual to the acreed

AQL.

dnen the contractor and tne customer agree, thet from
the de'ivered N-si~ed he‘~h, 8 n-8lzed ssmple will
be taken, snd tost the batch will be sccepted if tbe
gumber m of bad nieces, detected in the gsmple, will
be smeller or equel to tne number Ac, then, on tne
basis of probebility mathewalics, it is possible %o
determine the acceptance probedbility of the batah,
scocording to its dcfectivness,

Naturelly, when the betceh do’u not contein eny

defective pieces, then it will be certainly acoepted,
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wberess in sccordrnce with the increese of defectiv-
ness, the ascceptance provebilily decreases. K s

40 5 represenis the iependence of scceptance probe-
bility of a betch upon its defectivneas, 1his
dependence is cellct uper-*in, Cerecteristic Curve -
uC, Which cen be calculated for eﬁery acceptance
plen. (Flg. ho 5 hes been teken from JIL 105 D, e
besic accepivance procedure by etirivutes, ., Tbe
opevating characteristicfnas two upecific roints,
pamely: AQL of & bigh apceptence probebility /witbin
tbe range of 37-92%/ snd LTPD /lot tolerance percent
defectives/ of a low /resnge 1U¢/ ecceptance probe-
bility. These two points determine the LUC Curve Slop@,

which illustretes the striciness of acceptance.

The OC curve gives much informetion ebout the use~
fulness of scceptance plen for the customer end for
the conirsctor, determining the risk of rejecting

e batch of & low AQL for the first of them, end

the risk of accepting e betch of bigh defectivneass
LTPD for the second one. Yhen this plen is spplied
only occesionally, these risks have only a theoretical
meaning. It is known, thet during a Single acceptance,
there is little risk of accepting s bateh of a bhigher
defectivness then LTPD, but it is not known whether
this case will not concern the batch being just sccept-
ed.

This is e different metter however, when the plen is

spplied continuously for a comsccutive scceptance
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of delivered products., uwing fo Ststisticel reguleri-
ties the customer mey Treslly eXpect loWw defectiviiess
in the mejority of betches. ..oreover, if all rejected
oetches are Segresated and all included defective
products-remdved, then, fter ueving wnixed accepted
betches and rejected batches devoid of defectives,
detected during the 1uOR-inspection, the customer
will get en average outgoing quelity / A0Q/ lower
toen the defectivness vefore the inspection. £0Q,
oconditioned by the defectivness before the inspection,
hes a cherascteristic point, celled everage outgoing
quelity 1imit /AOQL/, determining waet is the
nighest defeciivness, Wbich wsy be expected by the
customer in meny eccepted batches. The' acceptance

of A0QL is, for the customer, an essential criterion
of his agreement for the ecceptence plen. Un the
other hend, the ocontractor is interested in the
reduction of the number of functions connected with
the jaspectioh of ssmple end 10 -segregation of
rejected batches. Every plan is characterized by
so-cslled Aversge Totel Inspection curve /AT1/ of

a sbepe dependent on baich defectivness before ths
inspection. The contrector should choose such @ plen,
for which, ATI is the lowest, for average defectiv-

neas of delivered batches before the inspection.

In order to make the choice of plana essier, they have

been Toraulated in typical procedures from among
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which Dodgo-Romifg tables end wilitery Standerd
105 D, are the most often uscd, Ferticulerly, the
letest one hes become the elsboration basis of the
majox:'ity. of donestit . nd regionel acceptance
sta!;darda. and cving to this fact 1t is worth

devoting some sttention to it.

4.3. An exemple cf-'acceptance sempling by:
attributes.

MIL-105 D ia.. designed for the acceptence of
batches of products, for which the quality can be
determined by means of the quelifications good or
defective.

Defects, according to WIL-1U5 D, eres divided inmto

three groupa, namelys

o/ oriticsl defects, i.e.: "the defects whioh
sccording to experience cor estimation may cause
a denger for the v er or mey result in & hold-up
of finel products of great importence ss ships,
sexoplanes etc."

b/ importent delccis, i.c.t "the defects, which
are not critical but which mey ceuse a damege
or limitstion of product’s usebility in the
“gphere, for which it has been designed™.

o/ minor defects, i.e.: "the defects, which 4o not
hecesserily ceuse a limitetion of product®a
usability in tnhe sphere, for which it has been
designed, but are reveegled in the form of in-

conformity vith etablished standaris, heving no
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essential influence on product’s effective

operation."

Defective products sre clcssified eccording to the

characth,of defects, According to the procedure,

there ere distinguisted:

e/ criticelly defective proiucts, i.e.:"the producty,
. which possess one or severel criticel defects, and

perheps elso importont end winor defects.”

b/ seriously defective products, i,e,: "the products,
which possess ome or severel important defects end
perheps 8lso minor defects, but wiich do not

possess critical defects,"

o/ secondarily defective products, i.e.: "the
products waich posseés one or @everal minor
defecte.'but shich do not posesess criticel end

iaportent defects,™

Coordinates of operetin; cherecteristic ocurve.
Defectivness is defined as:
e/ proportionel participetion of defeotive products
enong invpccted products:
nunber of defective products

| ¥ ® 1\1&
munter of insrected products

b/ number of defects per luu products:
aunber of defects

w. . lb‘f"’

nmunter of inspected »nroducts

'ne introduction of number of deiccts per 1uU products
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cnables to'epplj en uniform procedurc not enly foux
batches but sloo lor complex uingle products, in
which seversl verious festurec 2re lnspected, the
scele ol deiectivness 9 incladed vetiween the

liwits O eand 2uuuv, |

cpersting cisrecterisiic curves ere subordinated

to perticulsr plens, these opereiing cheracteristic
curves determine the ecceptence probability of s
batch socording to ita defectivness. A point called
AQL /acceptable qullfty level/ determining the
lccepteble defectivness cen be distinguisted on the
operating cheracteristic curve,

The acceptance probebility of a batoh, which has
AQL defectivness, is high, but it ranges from 0,86
%0 0,99 in partiecular ptcuc /the nigler is the probe-
bility the nigner is AQL/. AQL is defined ea:
"meximum defectivnesu, which for the customer’s
purposes, cen be considered cufficlient, ss the

acan of prodaction pr.cess,"
ibhe customer, Tixing a Jdetermined velue of AQL

for perticuler defects or groups of defects, tells
the contractor thet the mejority of batches of
products, Jubuitted to acceptance, will be accepted
if the defectivnesy ot these batches will not exceed
AQL."™ lnec Jdeterminction of AQL does not aseen that |
the contrector 1es the rigut to deliver gny defeotive
produet willfully.

Verious AQi-s cen be determined Tor perticuler




- 1) -

groups ol Jetociu, 2ul tuo velued Telow ]\55. AL
cen bo expredyed citoer sy o part of lelective
products in he br.bch, or eu thie numbor o1 letecty
ner lub pieces.
¥or the veluct aisier hurn lus, AL 19 expressed
po tbe nuaber of deleets per luu pleced, ;tendard
values for AQL are _iven in the tsblc of u11-1¢5 D
plend.,
The MIL-105 D procedure "ruservea" for the customer
the right to reject every bed unit Jdetected during
inapaction, re,cerdleas of ne Zuct, whether the
wiole betch will be ecceplcd or rejected,
At the seme time, custower’s richt 13 reserved
® to cerry out the inapection of every unit by the

coniractor, in tne respect of criticel fesctures

snd to reject the whole belcn after heving detected

even 8 single defect during the inspection? The
betoies rejected, in the resull of “‘ue inspection,
sccording to e tixed plen, remsin for tne return
to the contractor. A repeated acceptunce of the
rejected batch cen be ueds only rIter carrying out
the inspection of every unit /by the contrector or
et 1is expenses, end after removing or mending all
Jefectives., whe .IL-1U5 D procedure providea 10T
taree ;:inds of inspectiont normel, tisutened end
reduced. Insnection slways bo;ind with the normel
one. .he orinciplea of psssing on to enother type

of inspection are the folloving:
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a/ from normel to tightened oael

when two of five consecutive batches, being

eccepted sccording to noruel lnspection, are

rejected;l

b/ from tigntened to normel one:
when five consecutive betches ere accepted
according to tightened inspectiong

o/ from normel o reduced one:

- when 10 consecutive batches /or more according
to the table/ are accepted according to normel
inspection, or

- when the whole quentity of defective pleces
detected in 1u previous batches, according %o
normel inspection, is not bigger then the
corresponding number shown in the table lo 8
/For double sampling plens or multiple

semplings it will be the number of defective
pieces in all semples of consecutive degrees
of inspection, or

- production process is under control

a/ from reduced to norual one )

- when the betch is rejected mccording to reduced
inspection,

- Wwhen the conditions of s controlled production
process have been Spolled.

When, eccording to the tigntened inspection, 10 con-
secutive betches are rejected s the acceptence of
the batch should be suspended until the quality of

products is improved,
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The @scceptence plau, conteined in LIL-105 D, mekes

known:

- the number of plcces in the szmple jor in e Set of
semples in double sawpling plens and wuliiple
samplings/.'and

- tolereted number of defective pieces in & sample
/senples/, according to chosen:

- tolerated defectivness AQL, end
- code letter of the éample gize.

The code letter is connected with sample size, which

is chosen accbrding to4sample size swithin the range

2 . 500.000 piecea/ and according to inspection level.

Inspection levels, determining the ratio of semple

size to batch size nave been stendarized in the form

of three normal levels marked I, II and III, and four
special 19#913 81. Sz, 83, 34 /1f there are no opeciel
ciroumstances the II level should be applied/.

The procedure provides Eor three types of plaas

- gingle sampling plan

- double sampling plen

- multiple ssmpling plen.

Fig. No 6 presents en inspection echeme, cerried out

by means of 8 single sampling plen, rig.No 7 by mcens

of a doubls sampling rlan and Fig., No 8 by meens of

@ multiple sampling plen,

In the procedure for every plan, the opereating cherscter-

ietic curve /00/, the value AQL and the value LTPD, can

be found,




4.4, Acceptance Sempling by Veriables

We can epply e different type of scceptence pro-
cedure for meny groups ¢f products, ihan 1t hes pre-
viously beén described, in this procasdure® the deciaion
of acceptence or rejection of e batch is taken on the
basis of mean value estimetion and controlled veri-
enced of product attribu}es in the batch, .
The inepection is carried out for s definite produot

attribute, which can be expressed in variasbles,

The product is considefed to be good when the verisble
X of this ettribute does not exceed the value X,
fixed in the contract.

Similarly es in previously discusaed acceptance
gempling by ettributes, a n-sized semple is taeken
from a N-sized betch, Un the besis of xlcontrolled
veriable niegsurement, in eech semple element, the

mean velue i8 calculsted:
. 2 X
X = Py .
end 80 celled standard devietiont

IR EICE )

Acceptance criterion 13' esteblished acoording to a

desireble characteristic CU, as @ condition, when:

XV %o +leb” the batoh is mocepted
X< Xo + 1€ the batoh is rejected
The oholce of plan condition depends on the fuot,
whether the velue Gyis known, or it is estimated
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on the basis of & sample, fhe velues loy k, accurding
t0 eriteria required by the contractor and cusiomer,
gre included in standerd procedulrcos,

The .08t commonlv ¥nowr ‘vocedure is .11 414 ACCEPI-
ANCE SANPLING BY VATIALLYG, 1t 24 nowever velng: at
present smended, owing to men; ol  cctiont, encocuntered
during its practical sppiicetion.

Sample size in scceptance sauplin, by variableé ig
much sma’ler then required ror eanturing & vimiler OC
in ecceptence sempling by attributes, It should how-
ever be Temembered thet time consuawption is bi ger
for the measurements of veriotles and in consequence

of this fact, it is necescery to caeck by which pro-

cedure total ecceptence functions are shortier.

4.5. Shewart Control Cnérts

The 1dea of stetisticel inepections, es it bes el-
ready been previously cmmhzsized, revolves iteself into
following not onl., the L.ellty of a uingle product
but also the quellity of ¢ aet or a betebh of products,

in the overwhelming mejority of ceses, there 13 no

need to inspecti avery product during the tecbnological
processa, it is sufficient to inspect the following
perameters:
o/ whether the process is consistent /i,e, whether

the dispersion centre of the controlled stiridbute,

observed in weny products, is near the midtolerances,

b/ whetber the process is procise /i.e, whether the

8ixfold stendesrd deviation of the dispersicn is
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omeller vhon the tolerencc rea/,
o/ whether the process is controlled ,i.,e., whether

it meintains its conaisteacy end precision/.

The ennlysis of proces ... ..3tency end precision is
being ceurried cus .ivu.n taé limits of so-celled
ﬁrocaae capability studies, Testing techniques sre
usually based on the analysi: of distribution histo-
gran end sia at the detefmination of wmomentary process
defectivness, The anelysis of stability /which ;ontninl
slzo testing of consistency end precision but during

8 longer period of time/ is carried out on the basis
of Sh-wa;t oontrol charts,

Shewsrt control charts /Fig. Ko 9/ is & ourve formed
by pointe of mean velues snd ranges determined in
ssaples /of size sbout 4-5 pieces/ teken sucocessively
from the current production. It is cleer, that when
ssmples are teken from one set and their mesn values
aTe calculafed. then 1ue t~ accidental phenomena, these
mesn vulues Will difor ewccag themselves in various
ssmples. lhe essence of stability inspection 18 ip-
herent in the determinestion when the observed differ-
ences smong mean velues froam particuler ssmples result
from rendom choice of essumple elements, snd when they
result from process consistency end/or process pre-
clsion chanjes in the course of time.

One of Swewart cherts, so-colled I,R chert, it ia

elaborgtion and application met:ods will be described

below,




The elaboretion procedure of the chort iu the follow-

ing:

1/ seuples, conieining severel guccessively proiiced
p.eces ,for in3tance w4/ are tekon from the
current ;roduction in cquel time intervesls /for
ins*tance every 1/2 nour/,

2/ the mean velue X; 13 calcuisted in esoh semple:

X + + X, +2
S U S Bl
i 4

acd the reange 11. which is tne difference between
Abe lergest snd the sasllest comtrolled value ia

the sample:

Ry = X asx -~ X adn

3/ sfter having collected date from 25 samples tbe

grand meen is celouleted:
[
:5;3&

25

3-
‘-’

cad the mean range: §
2. I
5
4/ coefficients A ¢nd D, dependent on semple size n,
are teken from tebles of stonderds. ihese 00~
efficients are used Zor the determination of
3o-oelled control linits supper esnd lower for

mesn velues and upper iIor rengess, namely:




4

LL&LL;;“1[39

5/ the celculeted points and control limits sre
_Plotted on s sheet, These 1ines sre called test
limits, Generslly it is necesssry to carry out
@ repested calculetion of control limits, reject-
ing paints which ere beyond the test limits,

Waen, during the inspeotion, the mesn velue or the
Tenge, determined in the sample, fall beyond the
sontrol limits, it is & warning signsl thnt "the
process is out of oontrol™, It ie the resson for
for underteking & determined preventive sotioa,
resulting froa the ocheart.

Shewert cherts are generelly spplied for inspeotion
or operator oontrol of curreat production. Lowever
Shey ocen 8lso be of grest servige for incoming
inspection, final inspection, enctlysis of necesssry
stock and for s nuabder of other Spheres of inspeoctica
sotivities in the enterprise.,
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Fig. 3. The ephere of quality of confurasice contrel

t- ingpe:tion, snalisis and carrection of epacifikution,

- methods and criteria of prolucte evalustion, 3- detailed
conripnaent inspection, 4- detuiled intpection of all opera-
tions, 5- spued-up vpernling teelings, C-gtubriization uf the
process, 7- ntatistical incomiy intpectivn and clagrifice=
tion of contru-tors, “-rcifcontrol ot vpernticas ard anulisis
of defect cuusve, s- verificetion of colfzuntrol und apalisim®
of defect cuuvce, 10- final iuspection and ansiiess of diver=-
ceuceg, 1= Firld inspection /unslicis ol causes, analicie of
parvein, cowpiwints, 10°-full optrutivnel testing in the opes
rating ¢ viroavat sod sytew verificulion.
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L
s exfiing Lhe nuuber o! defeetive
piecer iivw n-vized gaaple tanen frow
g N-rized bgteh

* if

AL-... et B AL s G A ¢ e 8 RS e M Bt v i T TR v ———— e o e GRS @ e mame e o ]

it excceeds the

it toeon’t exccued
t.unber .

the nuaber w

— K
to accept the
batch

tu rejuct tho
batch

Pig. 6. Procodure scheme [or the single sampling plan
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?? oxaiine the number of defective
pieces in the first n, sized sample
if

PR prine e —]

it doesn’t the it is conteined .
b wetween the limits it excceads the
nuwber ¥ nuxber @
! a end n, )
1 ¢
..—-1 copm— - - -

N ] ——--..——-—-—.—.-..-’L

To exasine the nuwber of defective
pisces in tno gccond 0, - sived
cusple, and if the tote] amouat ot
defective piscer in both ruuplcs:

w— l
docBn' s v Toe b ey eceedn the

oo

the nusburc 154 aumbor m3
to accept, the . to rejsct the
batch \ A oo | batech

e o

pig. 7. Procelure gohens for the double sampling plian.
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To examine the niwber of defective pieces

in the first ny, - s12él sample if
it doesnft excceodd it 16 contained be it exccn. 1s the
the number a,, twoen the limitas nunber n,,
m,, a"d',m19

To examine the nuuber of defective
piecovs in the secouvd n.-zized sam~
ple nad if the total afount of di-
fective pieces in both zamples

j i )

doeen’t excceed is contained bet- excceed t!
the nuaber LY ween Lthe limite nuaber m,

myy and @,

W examine the .uabtiur ot defeciive piece
in the third n,- izel sample: if

l

to reject
the batch

Fig. 8. Procedurs scheme for the multiple sampling plan









